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CHAPTERl INTRODUCTION 
1.1 Objectives of the cruise 
The defined general objectives were to estimate and map the distribution and biomass of small 
pelagic fish stocks off NW A:frica (Morocco, Mauritania, Senegal and The Gambia) by hydro-
acoustic methods and describe the hydrographic conditions there over a period of 50 days, in 
November-December 1998. 
For Mauritania the agreed objectives were: 
• To map the distribution and estimate the biomass of the main small pelagic fish using 
hydroacoustic methods. The species of interest are: sardine Sardina pilchardus, sardinella 
Sardinella aurita, S. maderensis, horse mackerels Trachurus trecae and T trachurus, false 
scad Decapterus rhonchus, and anchovy Engraulis encrasicolus. 
• To identify and describe the size distribution of the target fish populations by midwater and 
bottom trawl sampling and process the catches by recording weight and nurnber by species. 
• To sample standard hydrographical transects for temperature, salinity and oxygen at about 
16°40' N, 18°00' N, 19°00' N, 20°00' N and off Cape Blanc. 
The time allocated for this part of the survey was 6 days. 
1.2 Participation 
Members of the scientific teams were: 
Centre National de Recherches Oceanographiques et des Peches, Mauritania: 
Ebaye 0 . Mohamed M.AITh10UD, Wague ABDOULAYE, Sall Mamadou DIALLO, Ely 0. 
Sidi 0. BEIBOU and Ad CORTEN 
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Centre de Recherches Oceanographiques de Dakar-Thiaroy, Senegal: 
Mor SYLLA 
Institute Scientifique des Peches Maritimes, Morocco: 
Mostafa CHBANI 
Institute of Marine Research, Norway: 
Reidar TORESEN, Helge ULLEBUST, Reidar JOHANNESEN and Tore MØRK. 
1.3 Narrative 
After getting onboard the Mauritanian scientific team in Dakar on 9 November, the survey of 
the Mauritanian shelf started on 10 November. Figure 1 shows the survey tracks and the fishing 
and hydrographical stations. Systematic parallel transects were run with 10 NM distance in 
between. 
The hydrographic pro.file at 16°40' N was sampled on 10 November, at 18°00' N on 13 at 
19°00' Non 14 at 20°00' Non 15 and off Cape Blanc on 19 November. 
The survey was terminated in Nouakchott on 17 November. 
1.4 Methods 
All catches were sampled for composition by weight and numbers of each species. The length 
frequency distributions of the target species were tak.en in all stations where they were present. 
Total .fish length was measured. Individual weight was calculated as w=alb, where b was 
estimated at 2,96 for the sardinellas and horse mackerel. The complete records of fishing 
stations are shown in Annex I. 
Surface temperature and meteorological data from a weather station were logged automatically 
and recorded with position and bortom depth every nautical mile sailed. 
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Hydrographical profiles were collected with a CTD sonde and temperature, salinity and pressure 
(depth) were calculated by the Seabird So~,;vare system. From these data series, records were 
selected from standard depths and presented in figures. 
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Figure 1 Course track and fishing and hydrographic stations. 
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The acoustic biomass estimates were based on the integration technique. The Bergen Integrator 
(BEI) was used for analysis and allocation of sA-values. This system does not underestimate 
dense schools close to the bottom as may have happened with the EK500 used in the 1992 
surveys. 
The following target strength (TS) function was applied to convert sA-values (mean integrator 
value for a given species or group of species in a specified area) to number of fish: 
TS = 20 log L - 72 dB 
or in the form 
where L is total length and CF is the fish conversion factor. The following formula was used to 
calculate the density of fish in numbers/NM2 in each length group: 
where 
Pi = density of fish in Iength gro up i 
SA = mean integrator value 
Pi = proportion of fish in length group i 
C Fi = fish conversion factor for length group i 
The integrator outputs were split on fish groups using a combination of behaviour pattern as 
deduced from echo diagrams, the BEI analysis and catch composition. Three groups were used 
for Mauritania: 1) sardinellas 2) horse mackerels and 3) carangids and associated species (false 
scad, chub mackerel, hairtails and barracudas). 
The above equations show that the conversion from sA-value to number of fish is dependent on 
the length composition of the fish. In general there are many problems associated with getting 
representative length distributions when the various size classes are geographically segregated. 
When no segregation occurs the various length distributions are pooled together with equal 
importance. Otherwise, when the size distribution varies with the sampling site, a weighting 
factor is applied that takes into account the density at the location. In most cases, the mean 
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acoustic density at the location of the sample is the most representative index of this fish 
density. 
A systernatic approach to a) divide the sA-value between species in a category of fish (e.g. 
Sardinella aurita and S. maderensis) and b) produce pooled length distributions of a target 
species for use in the above equation and c) calculate the biornass estimates for a region, is 
obtained through the following procedure: 
• The rnean back scattering strength of each length frequency distribution of the target species 
is calculated and summed. 
• The rnean sA-value allocated to the category of fish is divided between the species in the 
same ratio as their relative contribution to the mean back scattering strength in the sample. 
• The samples are generally pooled together with equal irnportance. If the size distribution of 
the actual specie is not uniform in an area, the length distributions may be pooled by using 
the ratio between the allocated sA- value (the five mile value at the trawl station of the 
sample) and the mean back scattering strength as the weighting factor. 
• The pooled length distribution is used together with the mean sA-value to calculate the 
density (nurnbers per square NM) by length groups, for each area, using the above formula. 
The total number by length group in the area is obtained by multiplying each number by the 
area. 
• The nurnbers are converted to biornass using the estimated weight at length. 
For the estimation of the biomass of carangids and associated species an overall average length 
of23 cm anda condition factor of 0.88 was applied. 
Annex Il gives a description of the instruments and the fishing gear used. 
AU data of fishing stations and length sampling were made available to the participants on 
diskettes. 
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CHAPTER 2 SURVEY RESULTS 
2.1 Hydrography 
Figure 2 shows the distribution of temperature, salinity and oxygen in the five profiles and 
Figure 3 the sea surface temperature at 5 m of depth. 
The distribution of surface temperature showed that over the shelf from St. Louis to Cape 
Timiris there was a decrease offshore from 26°C to 24°C. Near the coast, the temperature was 
stable all along the coast at around 20-22°C . Offshore, however, there was in general 2-4°C 
higher temperatures than inshore. The surface temperature was in general higher this year than 
in 1997. 
All hydrographic profiles showed a sharp thermocline. 
2.2 Pelagic fish on the shelf from St. Louis to Cape Timiris 
Figures 4, 5 and 6 show the distribution of the main groups of pelagic fish by contoured acoustic 
densities for the whole shelf of Mauritania. 
Sardinellas were found over the inner shelf in a nearly continuous belt along the entire coast 
from St. Louis to some 20 NM south of Cape Timiris, see Figure 4. Particularly <lense school 
areas were located between about 17°00' N and 18°10' N . In addition, more offshore 
aggregations were found between 17°50' N - about 18°00' N and between 18°30' N - about 
18°45'. 
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Figure 2. Hydrographic pro files with distribution of temperature, salinity and oxygen. 
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Figure 2. continued. 
The samples show ed consistent large sizes of both sardinella species south of Cape Timiris with 
a modal length of 34 cm for round sardinella and 33 cm flat sardinella, see Annex ill. The stock 
length compositions by numbers and weight are shown in Annex N. 
Table 1 gives the biomass estimates of sardinellas for this shelf based on their size composition 
in the area of sampling. The total estimate was 1.021 million tennes ofwhich 62% was flat- and 
3 8% round sardin ella. 
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Figure 3 Sea surface temperature. 
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Figure 6 Distribution of carangids and associated species. 
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The distribution of horse mackerel is shown in Figure 5. Horse mackerel occurred in two 
concentrations; a !arger one between 17°50'N and 19°20'N and a smaller between 17°20'N -
17°40'N. The aggregations were found at the edge of the shelf, close to the bottom at depths 
around 150-200 m. The biomass was estimated at 235 000 tonnes. Only Cunene horse mackerel, 
Trachurus trecae was recorded. The modal length observed in the total length distribution of 
horse mackerel was 40 cm. 
Figure 6 shows the distribution of the mixed group which took the form of three main 
distributions, at 16°10'N -16°55'N, at 17°25'N -17°55'N and at about 18°20'N -19°00'N. The 
total biomass was estimated at 164 000 tonnes. The samples from the distributional areas 
consisted of Atlantic bumper, Chloroscombrus chrysurus, false scad, Decapterus rhonchus, 
West African Spanish mackerel, Scomberomorus tritor, Atlantic bonito, Sarda sarda, pompano, 
Trachinotus spp. with small amounts of chub mackerel, Scomber japonicus and barracudas, 
Sphyraena spp. 
Table 1. St. Louis to Cape Timiris. Biomass estimates ofpelagic fish, 1 000 tonnes. 
Flat sardinella I Round sardinella I Horse mackerels I Carangids etc. 
685 336 235 164 
2.3 Pelagic fish on the shelf from Cape Timiris to Cape Blanc 
From Cape Timiris and northwards a school area of juvenile sardinellas were recorded 
(Figure 4). At about 20°15'N-20°50'N this distributioh was rather <lense. Only round 
sardinella were present, with a modal length of 8 cm. 
The main distribution area of juvenile sardinellas in this area is thought to lie in shallow 
inshore waters which could not be covered by the survey. The patches which were surveyed 
therefore only represent incidental unknown parts of the total abundance of the juvenile 
stocks. However, the biomass of the sardinella covered by the vessel was estimated to some 
104 000 tonnes. 
Horse mackerel were registrated in two small er areas at the outer parts of the shelf (Figure 5). 
The aggregations which were rather sparse consisted could not be sampled by trawling. 
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However, it is assumed that it was Trachurus trecae of the same size distribution as on the 
outer shelf further south. These biomass was estimated at 24 000 tannes. 
Two areas with varying densities of anchovy were recorded (Figure 7), ane from Cape 
Timiris and same 30 NM nortwards and the other from about 20°00'N - 20°30'N. The 
anchovy was aften mixed with juvenile sardinellas and carangids. Also for anchovy, the main 
distributional in this area is thought to lie in shallow inshore waters which could not be 
covered by the survey. The estimate of 190 000 tannes is therefore thought to be an 
underestimate and should not be used for assessment purpose. 
The carangids and associated species were found in two main concentrations in this area, one 
fron: Cape Timiris and same 20 NM nortwards and the other from about 19°50'N - 20~45 'N. 
An area of higher density was delineated from about 20°00'N - 20°20'N, see Figure 6. 
The catches of this group consisted mainly of false scad and largehead hairtail, Trichiurus 
lepturus. The biomass was estimated at 120 000 tannes. 
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Figure 7. Distribution of anchovy. Cape Ti.miris - Cape Blanc. 
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CHAPTER 3 OVERVIEW AND SUMMARY OF RESULTS 
The survey was conducted successfully in the period 9 to 18 November with a course track of 
1 160 NM, 44 fishing stations and 48 CTD stations (Figure 1). 
The hydrographical data showed lowered surface temperatures inshore between St. Louis and 
Cape Timiris with upward slanting isoterms shorewards from about 50 m depth. 
Mainly adult sardinella were found in high density between St. Louis and Cape Timiris, while 
juveniles were found in the area between Cape Timiris and Cape Blanc (Figure 4). Horse 
mackerels were found in medium density in one main area extending from some 30 NM south 
of Nouakchott and northwards to Cape Timiris (Figure 5). Carangids (not including horse 
mackerel) and associated species occurred in low densities all along the shelf, with patches of 
high density areas (Figure 6). 
The total biomass of sardinella was estimated at 1 125 000 tonnes with 62% flat and 38% 
round sardinella, that of horse mackerel at 259 000 tonnes and that of the carangids and 
associated species at 284 000 tonnes, see Table 2. 
Table 2 Summary ofbiomass estimates ofpelagic fish, Mauritania. 1 000 tonnes. 
Flat sardinella I Round sardinella I Horse mackerel I Carangids etc. 
St. Louis-Cape Timiris 685 336 235 164 
Cape Timiris-Cape Blanc 0 104 24 120 
Total 685 440 259 284 
Table 3 Iists biomass estimates of sardinella and carangids and associated spec1es from 
previous 'Dr Fridtjof Nansen' surveys ofthis shelf region. Compared with the surveys from 
,the same season: NovDec/86, NovDec/95, NovDec/96 and NovDec/97, the estimate of 
1 125 000 tonnes of sardinella from the current survey is lower than the estimates in 95 and 
96, but in line with that of 1997. The carangid estimate of 284 000 tonnes is considerably 
lower than that from NovDec/97, and somewhat lower than the estimate of NovDec/96, but 
higher than that at the same time of the year in 1995. 
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Table 3 Biomass estimates from previous 'Dr Fridtjof Nansen' surveys of the 
Mauritanian shelf. 1 000 tonnes. 
Survey: Sardinellas I Carangids etc. 
AprMay-81 20 370 
Sept -81 75 * 
FebMar-82 50 470 
NovDec-86 300 540 
FebMar-92 1970 190 
NovDec-95 1780 190 
NovDec-96 1405 400 
NovDec-97 1200 660 
*Not available 

Annex I Records of fishing stations 
PROJECT STATION: 705 
DATE: 10/ 11/98 
GEAR T YPE : BT No : 3 
POSITION: Lat N 1610 
start stop durat.ion Loo9 w 1633 
TIME :08 : 01: 5 1 0 8 : 31 :4 1 30 (m. i o ) Purpose code : 1 
LOC : lSB . 36 159 . 91 1 . 53 Area code : 1 
FDEPTH: 19 2 7 Cearcond. code : 
BOEPTH: 19 27 Valid i ty code : 
Towingdir : 270e Wire o ut: 120 m Speed: 30 kD•lO 
Sort.ed : 63 Kg Total catch: 3200 . 00 CATCB/HOUR : 6400.00 
S PECI ES CATCH/HOOR 
we i9ht. nu.mbers 
Brachydeuterus auritus 





Trac hurus trecae 









Tri chiuru.s lepturus 
Pagel l us bcllottii 
Scombe:roaorus tri tor 
Chloroscombrus chrysurus 
Loli90 vul9aris 
Sardi oell a aurita 
2460 . 00 15700 0 
\ OF TOT . CSAMP 
38 . 44 
1700 . 00 22800 26 . 56 
635 . 00 21100 9 . 92 
315 . 00 26286 4 . 92 1436 
250 . 00 30 00 J. 91 
250.00 1 300 3. 91 
115 . 00 800 0 1 . 8 0 1435 
115. 00 63 00 l. 8 0 1437 
95 . 00 400 l.48 
90.00 700 l.41 
70. 00 1000 l.09 
50 . 00 100 0. 78 
40.00 800 0 . 63 
35.00 100 0 . 55 
25 . 00 300 0 . 39 
20 . 00 200 0. 31 
20 . 00 200 0 . 31 
15 . 00 10 0 0 . 23 
15 .00 10 0 0.23 
10.00 80 0 0 .16 
5 . 00 100 0 . 0 8 
5 . 00 600 0 . 08 
Total 6335 . 00 ~ 
PROJECT STAT ION: 7 0 6 
DATE : 10/ll/98 CEAR TYPE ST No: 3 POSITION: Lat N 1621 
start 
TIME : 14: 15: 10 
LOG : 211. 52 
FDEPTB : 20 
BOEPTB : 20 
stop dura.tio1:1 
14 : 53: 58 39 (IOiD) 
213 . 65 2. 13 
19 
19 
Purpose code : 1 
Area code : l 
Cearcood . code : 
Validity codc : 
Loog w 1633 
Tovin9dir : 194e Wi re out : 110 D Speed: 30 kn• lO 





Sardine lla. m.aderensis 
Pa9ellus bellot.tii 
Pcmadasys roger i 
Rhizcpr ionodon acu tus 
Sardioella aurita 





Ra j a a i ral etus 
Sphyrca 1no k:arran 
Ba.lis tes capriscus 
Eucinostoaus melanopterus 
Total 
To tal catch : 364 . 46 CATCB/ROOR : 560. 71 
CATCH/HOOR \ OF TOT. CSAMP 
veight numbers 
353 . 54 282 5 63 .05 1439 
72.00 526 1 2 . 84 
48 .92 203 8 . 72 1438 
15.69 83 2.80 1441 
ll. 08 4 6 1. 98 
9 . 23 9 l.65 
8 . 62 11 1. 54 
8.31 18 1 . 48 1440 
7. 38 18 l. 32 
5 . 85 5 1. 04 
5 . 54 9 o. 99 
4.62 18 0 . 82 
3 . 08 2 0. 55 
2. 46 3 0 . 44 
2 . 46 2 0 . 44 
l. 85 2 0 . 33 
0.09 9 0. 02 
560 . 72 lOo.Ol 
PROJECT STATION: 707 
DATE : 1 0/11/98 GEAR TYPE : PT No: 4POSITION :Lat N 1640 
start 
TIME : 23 : 19 : 19 
LOG : 286 . 45 
FOEPTB : 0 
BDEPTH : 37 
stop durat.i on 
23: 49 : 25 30 (mio) 
288 . 21 l. 73 
0 
47 
Purpose code : l 
Area code : l 
CearCond . code : 
Validi t y code : 
Long W 16 34 
Toving dir: 2?0 ø Wire out : 150 Il Speed : l S Jc.o•lO 
Sort.ed : 52 1t9 
SPECIES 
Tr ichiurus lcpturus 
Auxis thazard 
Ale<:tis alexandr inus 
Jthizoprionodon aeutus 
Decaptcrus rhonchus 
Srac hydcuterus auritus 
Pomadasys perotet.i 
trachi notus ovatus 
Trae huru s trecae 
S tro mateus f i atola 
Sardioella aurita 
Campogramma 9laycos 
Loli 90 vul9aris 
Sardinel la. maderensi s 
Sphyraena 9uacbaocho 
Total 
Total c a tch : 158 . 2 5 CATCB/ BOOR : 316 . 50 
CATCH/BOUR OF TOT . C SAMP 
veight nullbers 
152. 70 828 48 . 25 1442 
47 . 40 300 l4 . 98 1447 
30 . 00 24 9 . 48 
22. 80 12 7 . 20 
12. 60 42 3 . 98 1444 
11.10 84 3 . 51 
9.00 24 2 . 84 
9 . 00 4 2 2 . 84 
7. 50 312 2 . 37 1443 
6 . 0 0 6 l.90 
2 .10 18 0 . 66 1445 
l. 80 6 0. 57 
1.50 1 2 0 . 4 7 
1 . 20 6 0 . 38 1446 
0. 6 0 12 0 . 19 
315 . 30 ~ 
PROJECT STATION : 708 
DATE : ll/ 11/ 98 GEAR T YPE: PT No : 7POSI TION: L4t N 1640 
start 
TIHE : 01 : 08:45 
LOG : 297. 34 
FDEPTB : 10 
BDEPTB: 18 
stop d urat.io n 
0 1 :39 : 36 31 ( IO iO) 
299 . 0 2 1 .65 
10 
21 
Purpose code: l 
Area code : 1 
Cearcood. code : 
Validi t y code : 
Lon~ w 1 629 
Toving dir : 270ø Wire out : 150 m Speed: 40 Jc.n•lO 
Sorted : 27 K9 
SPECI ES 
Oecapterus rhonchus 
Sardine lla maderensis 
Trachurus treeae 
Tri chiurus lepturus 
Sphyraena 9uacha.ocho 
Al ec tis alcxandrious 
Lagocephalus laevigatus 
Brachydeuterus auri tus 





Total cat<:h: 382. 50 CATCB/BOOR : 740. 32 
CATCB/HOUR 
..,c ight numbers 
338 . 71 4417 
230. 32 7126 
120 . 58 4390 
12 . 19 1 0 8 
10. 84 13 5 
8 . 13 27 
5 . 42 27 
5 . 42 27 
2 . 71 27 
l. 3 5 27 
l.35 135 
l. 35 27 
738.37 
\ OF TOT . C SAMP 
45 . 7 5 1448 
31. ll 1449 
16. 29 
l . 65 
l.46 
l . 10 
0 . 73 
0 . 73 
0 . 3 7 
0 .18 
0 . 18 
0 . 18 
~ 
PROJECT STATION : 709 
DATE: 11/ 11/98 GEAR T YPE9T No: 3 POSITION : Lat N 1642 
start 
TIHE :02 : 35 : 15 
LOG : 304.42 
FDEPTH : 20 
BDEPTH : 20 
sto p duration 
03 : 0 5:37 30 ("io) 
306 . 25 l. 8 2 
20 
20 
Purpose code : l 
Area code : 1 
Gearcond . code : 
Val i dity code: 
Lon g w 1627 
To ving dir : 2 00 Wire o ut : 110 si speed : 3 5 kn• l O 





Pseudotoll thus typu!> 
Stro•ateus f iatola 
Leptocharias smithii 
s ardinella •aderensis 
Ari us heudeloti 
8rachydeuterus aur i tus 
Decapterus rhonchus 
Chl oroseoabrus chry.surus 
Sphyraena 9uachancho 
I l i s ha africana 
Poaadas ys inc isus 
Selene dorsalis 
Oiplodus sargus • 
Total 
Total c atch : 337. 54 CATCB/BOO R ' 67 5 . 08 
CATCH/ROOR 
"'eight numbers 
197. 40 114 8 
141.40 4 1 44 
133 . 00 2492 
88.20 392 
28 .00 28 
23 . 80 56 
16 . 80 168 
16 . 80 84 
8.40 1848 
7. 00 28 
5 . 60 9 52 
2 . 80 5 6 
2 . 80 28 
l. 40 28 
l . 40 56 
0 . 28 28 
67 5 .08 
\ OF TOT. C SAMP 
29. 24 
20. 95 
19 . 70 
13. 07 
4 . 15 
3. 53 
2 . 49 
2 . 49 
l. 24 
l. 04 
0. 8 3 
0 . 41 
0 . 41 
o. 2 1 
0 . 21 
0 .04 
"lOo.Ol 
PROJECT STATION : 710 
DATE : 11/11/98 CEAR TYPE : PT No: 4POSlTION: Lat N 1650 
start 
TIME : 0 5: 42:59 
LOG : 328 . 34 
FDEPTB : 0 
BDEPTH : 300 
stop duratioo 
0 6 :12 : 48 30 (a i o ) 
329 . 97 l. 6 0 
0 
374 
Purpose c ode : 1 
Area code : 1 
Cearcond. code : 
Validity code : 
Lon9 w 1640 
Toving dir: 270e Wi re out : 150 m Spee d : l S Jc.n• lO 
Sort.ed: 67 Xq 
SPECIES • 






Tot a l ca t ch: 
Sepia offici oalis hie rre dda. 
Ea.graulis enerasicolus 
Ill e x coindetii 
Todarodes sagitt.at.us 
Total 
337. 50 CATCB/HOOR ' 675 . 00 
CATCH/BOUR 
weight numbers 
285. 00 630 
218 . 00 3430 
1 29. 00 99080 
29 . 00 50 
8 .00 820 
4. 80 2 
0 . 50 30 
0 . 50 10 
0 . 10 10 
0 . 10 10 
675. 00 
\ OF TOT . C SAMP 
42 . 22 
32 . 30 
19 . ll 
4 . 30 
l.19 1450 
0 . 71 
0. 07 
0 . 07 
0.01 
0 . 0 1 
~ 
PROJ ECT STATION : 7 11 
DATE: ll/ll/98 GEAR TYPE' PT No : 7POSITION: Lat N 1 660 
start 
TIHE :11 : 18 : 03 
LOG : 372 . 04 
FDEPTH : 10 
8DEPTH : 20 
stop durat. ion 
11 : 47 : 40 30 ( IO i O ) 
373 . 69 l. 64 
10 
20 
Purpose code : l 
Area c ode : l 
Cearcond. code : 
Va.l idity code : 
Lon9 w 16 22 
To..,ingdi r : 2 700 Wi re out : 120 m Speed : 35 kn•to 
Sorted: 53 Kg 
SPECIES 




Tota l ca tch: 796. 50 CATCH/HOUR : 1593 . 00 
CATCB/ UOOR \ OF TOT. CSAMP 
..,e ight nWlber s 
1290 . 00 3600 80. 98 1 480 
2 77. 50 1110 17. 42 1481 
25.50 210 l. 6 0 
1593 .00 --ioo.oo 
PROJECT STATION : 712 
DATE,ll/ll/98 GEAR TYPE: PT No : lPOSITION:Lat N 1711 
start 
TIME :14:24 : 23 
LOG " l.96.46 
fDEPT8 : 10 
BDEPTB: 35 
stop durat.ion 
14 : 39:30 1 5 (min) 
397 .49 1.01 
10 
41 
Purpose code : l 
Area code : 1 
Gearcond. code : 
Valid i ty code: 
Long w 1620 
TowiD9dir : 2700 Wire out: 100 m Speed : 4 0 kn•lO 
Sort ed : 3 6 kq Total catch : 117 . 95 CATCH/BOOR: 4 71. 80 





3 31. 8 0 1120 70.33 1482 
140.00 560 29.67 1483 
471 . 80 """Too.00 
PROJECT STAT ION: 713 
DATE: ll/ll/98 GEAR TYPE: PT No' lPOSITION : Lat N 1711 
s tart 
TIME : 14 : 45:48 
LOG : 397. 95 
FDEPTH : 20 
BDEPTH: 44 
stop durat.ion 




PurpQse code: l 
Area code : l 
GearCond . code : 
Validity code: 
Leng w 1622 
Tow.ingdir : 2700 Wire out : 215 m. Speed : 40 kn•lO 
Sort.ed: 30 Kc; Total catch: 240. 4 0 CATCH/BOUR: 1602. 67 




Lagoce phalus laevigatus 
Chloroscombrus chrysurus 
1384. 00 6240 86 .36 1485 
200 . 00 640 12.48 1484 
16 . 00 107 1.00 
2.67 53 0 .17 
Total 1602 . 67 100 . 01 
PROJECT STATION : 714 
DATE: 11/11/98 GEAR TYPE: PT No : lPOSITION:Lat N 1711 
start 
TIME : 15 :02:25 
LOG ' 398 .92 
fDEPTH : 10 
BDEPTH : 50 
stop duratioD 
1 5: 17 : 30 1 5 (min) 
399.84 0 . 91 
10 
55 
Purpose code: l 
Area code : l 
GearCond. code : 
Validity code: 
Leng w 1623 
Towin9dir : 270ø Wire Ol.lt : 110 a Speed: 40 ko•lO 







Total catch; 121. 92 CATCH/HOOR: 487. 68 
CATCH/HOOR \ Of TOT. C SAKP 
vei9ht nwabers 
312 . 80 640 64 . 14 1487 
174 .40 640 35. 76 1486 
0 . 32 48 0 . 01 
0 . 16 16 0 . 03 
487 . 68 """Too.00 
PROJECT STATION: 715 
DATE : 11/ 11/98 GEAR TYPE: PT No : 4POSITION , Lat N 1718 
start 
TIME : 19 : 11 : 17 
LOG : 431.11 
fDEPTR : 10 
BDEPTR : 245 
stop duratioo 
19: 44 : 32 33 (mio ) 
433 .10 1 . 97 
10 
241 
Purpose code : 1 
Area code : 1 
CearCond . code : 
Validity code: 
Leng w 1642 
Towiogdir: 2090 Wire out : 150 m Speed : 37 kn•lO 
Sorted : 64 1C9 
SPECIES 
Bram& braøa 








170 . 91 300 
127 . 21 80182 
45 . 45 27 
584. 54 




1 . 76 
~ 
PR0.1ECT STATION' 716 
DATE: 11/ 11/98 GEAR TYPE: PT No: 4POSITION : Lat N 1720 
start 
TIME :23:05:'3 
LOG , 460. 70 
stop durat.ion 
23,27:42 22 (1>in) 
461.91 1. 19 
Purpose code: l 
Area code : l 
GearCond. code : 
Leng w 1619 
fDEPTR : 10 10 
BDEPTB : 49 55 
Towlo9dir : 2700 Wire out : 






Tr icl'liurus lepturus 
sa.rdinella aurita. 
Brachydeut erus auritus 




Total ca.tch : 
Validity code : 
150 m Speed : 35 k.o•lO 
2373. 40 C1'TCll/H00R: 6472. 91 
CATCH/HOOR \ Of TOT. C SAMP 
wei 9ht nu.mbers 
2806 . 36 15845 43 . 36 1489 
1140.68 8973 17 . 62 
1116 . 82 3818 17 .25 1490 
439 . 09 3436 6. 78 
329 . 32 2100 5 .09 
210 . 00 668 3.24 1488 
157 . 50 1050 2. 4 3 
138 . 41 2195 2 . 14 
95 . 45 8 1.47 
38.18 191 0. 59 
6471 . 81 ~ 
PROJECT STATION : 717 
DATE : 12/11/98 GEAR TYPE: PT No : 7pOSITION: L<>t N 1726 
stop duration start 
TIHE : 01:25 : 22 01 : 56: 28 31 (min) Purpose code: l 
Area c ode : l 
GearCond. code : 
Leng w 1611 
LOG : 476 .39 
fDEPTH : 10 
BDEPTB : 21 
47 8 . 66 2 . 25 
10 
21 Valid i ty code: 
TO'W'iD9dir: 1 20 Wire out: 150 m speed: 40 kn•lO 
















335 . 07 1403 
140. 32 2516 
84 . 68 265 
42 . 33 242 
10. 88 97 
10 . 88 265 
1. 20 242 
0. 23 23 
1393 . 59 
OF TOT . C SJUIP 
54. 82 
23 . 92 1492 
10 . 02 
6 . 04 1491 
3 . 02 
0 . 78 
o. 78 
0 . 09 
0 . 02 
~ 
PR0.1ECT STATION ' 718 
DATE : 12/11/98 GEAR TYPE: PT No : 4POSITION : Lat N 1 730 
start 
TIME :03:35 : 56 
LOG : 489 . 20 
FDEPTB : 10 
BDEPTB : 61 
stop durat ion 
03 : 49 : 13 13 <•in) 
490 . 05 0.83 
10 
65 
Purpose eode: 1 
1'.rea eode : 1 
Cea.rCond. eode : 
Valid i ty eode : 
Leng w 1619 
Toviogdir: 2700 Wire out: lSO m Speed : 40 kn•lO 
Sort.ed: 6 3 K9 Total ea.tch: 6367 . 00 CATCH/BOUR , 29386 . 16 
SPECIES CATCB/BOOR OF TOT . C SJUIP 
. vei9ht nuabers 
Sardinella maderensis 
sardi ncl la aur i ta 
Lagocephalus lzievigatus 
Tracburus treczie 
18369 . 23 60000 62 . 51 1494 
10938. 46 27692 37 . 22 149 3 
23.08 462 0 . 08 
23. 08 3231 0 .08 
Aux i s thazard 4 . 62 462 0 . 02 
Selene dørsa.lis 4. 62 462 0 . 02 
Total 29363. 09 ~ 
PR0.1ECT STATION : 719 
DATE: 12/11/98 GEAR TYPE : PT No : 7p0SITION:Lat N 1749 
start 
TIME :16 : 47 :21 
LOG : 553. 95 
fDEPTH : 10 
BDEPTH : 21 
stop durati oo 




Purpose eode: l 
Area code : l 
Cearcocd. code: 
Validi ty eode : 
Long w 1608 
Toving dir : 180e Wire out : 150 m Speed : 3S kn•lO 
Sorted: 67 K9 Toial catch: 1175 .00 CATCH/ROOR : 2611. ll 





2372 . 22 2567 90 . 85 1495 
223.56 816 8 .56 1496 
15 . 56 16 0. 60 
Total 2611. 34 lOo":Ol 
PROJECT STATION : 720 
DATE : 12/ 11/98 GEAR TYPE : PT No : 3POSITION : L<>t N 1751 
start 
TIME : 19:34 :23 
LOG : 572 . 4, 
fDEPTB : 50 
BDEPTH: 76 
stop durat.ion 
19 : 46 : 17 12 (min) 
573 . 06 0.6' 
40 
73 
Purposc eode: 1 
Area eode : l 
Cearcood . eode: 
Va.lidity code : 
LOn9 W 1619 
Towiogdir: 90e Wire out: 130 m. Speed: 34 ko•lO 
Sorted: 
SPECIES 
Tr ichiurus lepturus 
Ephippioo gut.titer 
Total catch: 




Lepidotr igla earolae 
Boops boops 
Total 




12 .50 635 
3. 50 10 
3.50 255 
2. 50 5 
1. 25 5 
0 . 75 10 
0. 75 25 
43 . 25 
\ OF TOT . C SAKP 
42 . 7 7 
28 .90 
8 . 09 
8.09 1497 
5 . 78 




PROJECT STATION : 721 
DATE: 12/11/98 GEAR TYPE : PT No : 3POSITION:Lat N 1751 
start 
TIME : 19:51 : 18 
LOG : 573.34 
FDEPTR : 40 
BDEPTB : 71 
stop durat.ion 




Purpose code : l 
Area eode : l 
Cearcood . code : 
Va.lidity code: 
Long w 1618 
Towin9dir : 90e Wire out : 100 m Speed : 35 kn•lO 





Total catch : 






32 . 00 CATCR/HOOR : 192 . 0 0 
CATCH/BOOR 
wei9ht ownbers 
'8 .00 516 
47 . 4 0 216 
33.60 102 
23. 40 12 
23. 40 912 
6. 90 18 
6. 60 6 
0. 90 48 
190. 20 
\ OF TOT. C SAKP 
25 . 00 
24 .69 
17 . 50 1499 
12.19 
12 . 19 1498 
3. 59 
3 . 44 
0 . 4 7 
~ 
PROJECT STATION : 722 
DATE: 12/11/98 GEAR TYPEBT No: 3 POSITION : La~ N 1750 
star t 
TIHE :21:42:03 
stop duratioo Lon9 w 1628 
22 :11 : 16 29 (min) Pur pose cod.e : l 
LOG : 586 .18 
FDEPTB :. _ 131 
BDEPTH: 131 
To..,ing dir: 
Sorted: 35 Kg 
587 .56 1.35 Area code : l 
109 Cear cood. eode: 
109 Validity code: 
90" Wire out: 4 20. m Speed: 30 kn• lO 
Total ca.tch: 101. 70 CATCS/BOUR: 210.4 1 
SPECIES CATCH/BOUR \ OF TOT. CSAMP 
vei9ht numbers 
Herluccius senegalensis 83. 79 453 39 .82 
SCORPAENIDAE 24.83 621 11. 80 
Raja sp. 21. 72 12 10 . 32 
GALATSEIDAE • 13. 97 8S45 6 . 64 
Tracburus trecae 10.86 124 s . 16 1500 
Synagrops microlepis 8. 38 1142 3 . 98 
Zeus ta.ber 7 .14 62 3 . 39 
Synodus synodus 6. 2 1 267 2 . 95 
Torpedo torpedo 4. 97 6 2. 36 
Brotula barbata 4.14 130 1. 97 
Octopus vulgari s 3 . 52 12 1 . 67 
Illex coindetii 2. 48 19 1.18 
Loligo vul9aris 2 . 4 8 19 1.18 
GOBII DAE 2. 48 546 1.18 
Pterothrissus belloci 1. 86 31 0 . 88 
Dent.ex macrophthalmus 1.86 19 0 . 88 
Portunus validus 1. 86 81 0. 88 
Uml:lrina canariensis 1.86 6 0 . 88 
Solcnocera .africana 1.24 7 4S 0 . 59 
Chlorophtha l.mus atlanticus 1. 24 81 0 . 59 
Tri9la lyra 1. 24 6 o. 59 
Ophisurus ser peos 0.62 1 9 0 . 29 
Capros aper 0.62 2S 0 . 29 
Citharus linguatula 0 . 62 2 5 0. 29 
Sepia officinalis hicrrcdda 0 . 41 12 0 .19 
Total 210.40 ~ 
PROJECT STATION: 7 2 3 
DATE : 13/11/98 GEAR TYPEBT No: 3 POSI TION :Lat N 1800 
start stop duratioo Long w 1627 
TIME : 03:32:06 04:01:28 29 (aio) Purpose code : 1 
LOC : 631. 06 632 . 63 1. 54 Area codc : 1 
FOEPTH : 110 107 Cearcond. code: 
BDEPTB: 110 107 Val i dity code : 
Toviogdir: 900 Wire out : 440 m Speed : 30 );n• lO 
Sorted: 24 Kg 
SPECIES 























5. 59 12 
3.10 199 
2. 48 62 
1 . 86 323 
1. 24 99 
0.25 2'8 
0 .12 99 
286. 91 





3 . 45 




0 . 6S 
0. •3 
0.09 
0 . 04 
~ 
PROJECT STATION: 724 
DATE: 13/11/98 CEAR TYPE: PT No : 2POSITION: Lat N l 760 
start 
TIME :06:00:09 
LOG : 641.75 
FDEPTB : l 
BDEPTB : 4 1 
stop duri.tion 
06:23,53 24 (min) 
6'3 . 19 1.42 
0 
30 
Pur pose code : 1 
Area code : 1 
Gearcond. code: 
Validity eodc : 
Long w 1 6 16 
Toving dir: 90.ø Wire out. : lSO m Speed : 35 kn• lO 




Tr ichlurus lepturus 
MOGILIDAE 








Sardinella aur i t a 
Tot al c a t.ch: 
Sepia off icina.lis hierredda 
Scom.ber japonicus 
Total 
107 .15 CATCB/ØOUR : 267. 88 
CATCH/HOOR \ OF TOT. C SAMP 
wei9ht numbers 
76. so 3040 28 . S6 lSOl 
73.38 40 27 . 39 
30.00 130 11. 20 
28. 75 2S 10 . 73 
13 .00 3S • . 85 
10. 50 5 3. 92 
9. 50 2S 3. ss 
5. 50 lS 2. os 
5 . 50 10 2 .os 
4 . 75 30 1. 77 
4. 00 s l.•9 
•. 00 15 1.49 
2. 50 s 0. 93 
2.00 8 0 . 7 S 
2 .00 10 0 . 7S 
271. 88 lOl.Ta 
PROJECT STATION: 7 2 5 
DATE : 13/11/98 GEAR TYPE' PT No: 7POSI TION:Lat N 1802 
start 
TIHE ,08:33:51 




09:03 : 44 30 ( min) 
658.28 1. 7 5 
10 
16 
Purpose eode : l 
IU"ea code : l 
Cearcond. eode : 
Va l i di ty code: 
Long w 1606 
Tov i ng dir: lSSo Wire out: 130 Ill Speed: 3S kn•lO 
sorted: 7 6 Kq Total cateh: 185. 30 CATCH/HOUR : 370. 60 
SPECIES CATCH/HOUR \OF TOT . CSAMP 
wei9ht numbers 
Sardinclla madcreD5is ·170. so 630 •6 . 01 1503 
Trichiurus lcpturus 64. 40 200 17 . 38 
Chloroseo=brus chrysurus 38. so 290 10. 39 1S02 
Pomadasys rogeri 25. 80 36 6. 96 
H'DLLIDA.E 13.50 10 3. 64 
Rhinoptcra mar9inata 1 2. 00 10 3 . 24 
Braehydeutcrus a ur itus 9. 50 70 2 . S6 
Sardinella au.rita 7. 50 20 2 .02 
Selene dorsalis •. 00 20 1.08 
Hustclus mustelus 4 . 00 10 1. 08 
Pomadasys iocisus 4. 00 10 1. 08 
Illcx coindctii 3 .80 1' 1. 03 
Laqocephalus laevigatus 3 .10 2 0. 84 
Decaptcrus rhonchus 3. 00 10 0.81 
Plcct orhinchus meditcrraneus 2. 80 4 0 . 7 6 
PORTUNIDAE 2 . 00 70 0 . 54 
Octopus vulgaris 1. 20 2 0 . 32 
Tri9la lyra 1.00 10 0.27 
Total 370. 60 --;:oo:Qi 
PROJECT STATION: 726 
DATE, 13/11/98 GEAR TYPE : PT No' 7POSITION,Lat N 1827 
start stop duratioo 
TIHE :16, 42:30 17:12,17 30 (mi n) 
LOG : 734. 1 2 735 . 8S 1.70 
FDEPTH' 10 · 10 
BDEPTB' 19 1 8 
Purpose code: l 
Area code : l 
Gea.rCoDd. code: 
Validity code : 
Lon9 w 1613 










Total eatch : 38.45 CATCS/BOUR : 76. 90 
CA'l'CB/BOUR OF TOT . C SAMi' 
weight ouabers 
49 . 20 1S4 63 . 98 1505 
11.10 54 14. 43 1504 
6. 30 28 8 . 19 
s . 20 6 6 . 7 6 
4. 70 6 6 . 11 
0. 40 2 O. S2 
76. 90 ~ 
PROJECT STATI ON' 727 
DATE: 13/11/98 CEAR TYPE: PT No: 4POSITION :Lat N 1830 
start 
TIHE : 18:5S : 37 
LOG : 749 . S7 
FDEPTB : 10 
BOEPTH: •3 
stop durat i on 
19:25 : 17 30 <•in ) 
751. 38 1. 76 
10 
37 
Purpose code : l 
Area eode : 1 
CearCond . code : 
Validity eode : 
Long w 1621 
Towinqdir : 900 Wire out : 150 m. Speed : 35 kn• 10 















Pseudupe.neus pra yensis 
Trigla lyra 
Total 






20 . 66 10 
10. 70 52 
9 .oo 90 
6.90 260 
s. 40 30 
2. 70 6 
2. 30 2 
1.40 6 
0.80 2 
0 .60 2 
0. 60 2 
0 . 20 2 
203. 76 
\ OF TOT. C SAMi' 




s . 25 
4 .41 
3 . 39 
2 . 65 
1. 32 
1.13 
0 . 69 
0. 39 
0 . 29 
0. 29 
0 . 10 
---;9.8e 
PROJECT STATION: 728 
DATE: 13/11/98 GEAR TYPE ST No: 3 POSITI ON :Lat N 183 2 
start. 
TIME :22:Sl:23 




23 : 21 : 20 30 (min ) 
779 . 98 l.'7 
330 
330 
Purpose eode : l 
Area code : l 
Cearcond. code: 
Validity code : 
Lonq w 1639 
Towinqdir: l70ø Wire out.: 1050 m Speed : 30 kn• 10 
Sort.ed: 28 Kg 
SPECIES 
Pont inus kuhlii 
Hcrluc:eius senegalensis 
Br ama br ama 






Syna.9rops Di crolepis 
MORAENESOCIDAE 
I l lex eoiodetii 
Tota l 
Total cat.eh : 197. 68 CATCH/BOUR : 395. 36 
CATCH/HOOR 
wcight numbers 
335. 3 0 6930 
27.30 294 
11. 20 14 
7 .00 504 
4.20 1540 
3. 50 182 
2 . 80 126 
1. 4 0 14 
1.40 u 
0.70 112 
0 . 28 42 
0. 28 14 
39S. 36 
\ OF TOT. C SAMi' 
84. 81 
6 . 91 
2 . 83 
l . 77 
1. 06 
0 . 89 
0. 7 1 
0 . 3S 
0 . 35 
0 .18 
0 . 07 
0.07 
lOo.Oo 
PROJECT STATION ' 729 
DJ>.TE' l4/ll/ 9a GEAR TYPE' PT No' 4POSITION' Lat N 184 0 
start 
TIHE , 0 2, 50 , 02 
LOG '· ll06 . 09 
FDEPTH ' 10 
BDEPTH' 6a 
stop dura.tioa. 
03 ' 19 ' 53 30 (mia) 
807 . a 8 1. 75 
1 0 
77 
Purpøse eode : 1 
Area code : 1 
Gearcond . code: 
Validi ty code : 
Lonq W 1626 
Towin9dir : 270ø Wire out : 150 m Speed : 40 kn•lO 
Sorted : 41 Kg Tot a l catch : 168 . a4 CATCB/BOOR ' 337.68 
SPECIES CATCH/HOOR \ OF TOT . C SJIMP 
weight nuabe.rs 
Sa..rdia.ella aurita 
Tr ictiiurus lepturus 
sarda sarda 
Mu9 i l cephalus 






100 . 80 264 29. es 1508 
72 . 80 4 56 21 .56 
64 . 00 32 la. 95 
62 . 80 56 la . 60 
17 . 20 24 5 .09 
10 . 00 16 2. 96 
6 . 80 280 2 .01 
0. 40 24 0 .12 
0 . 08 8 0 . 02 
33 4 . 8a ~ 
PROJECT STJ>.TI ON ' 730 
DJ>.TE ' 1 4/ll/98 GEAR TYPE : PT No : 7 POSITION , Lat N la4S 
star t 
TIHE , os , 36 , 47 




06' 06 ' 54 30 (min) 
a 26 .75 1.93 
10 
1 9 
Pur pese code : 1 
Area code : l 
Gearcond . code : 
Valid i ty code : 
t.onq w 16 19 
To v i ng dir : 3450 Wire out : l SO m Speed : 35 kn• 10 
Sor't:.ed : 32 Kg Total catch: S26 . 30 CJ>. TCH/BOIJR' 10 52 . 60 
SPECIES CATCH/HOOR \ OF TOT . CSAMP 
veight nwabers 
Occapterus rhonchus 
Brachydeuterus aur i tus 
Poøaadasys i ncisus 
Pagellus bellottii 
Sardioella aaderensis 
Dipl odus sar9us • 
Po1ladasys rogeri 






465 . 00 9646 44 . 1a 1509 
234 .00 1440 22. 23 
100 . 50 510 9. ss 
a 7 . 00 1410 a . 27 
61 . 50 l aO s . a4 
47 . 30 4a 4 . 49 
23. 70 la 2 . 25 
10. 50 30 1.00 
9. 40 14 0 . a9 
9 . 2 0 4 0 . a1 
3 . 00 120 0 . 29 
1 . 50 30 0.14 
1052 . 60 lOo.Oo 
PROJECT STATION' 731 
DJ>.TE ' 14/ll/9a GEAR TYPE BT No : 3 POSITION , La t N laSO 
s tart 
TIHE , Oa ,49 ' 17 
LOG , a51.44 
FDEPTH ' 167 
BDEPTH : 167 
s top duratioo 




Purpose code : l 
Area eode : l 
Gear Co od. codc : 
Val idit y code : 
Lon g w 164 1 
Towlngdlr: 900 Wire out : Sl O m Speed : 30 to•lO 





Tracburus t r ecae 
Chl o r ophthalaus atla.nticus 
Ombrina canariensis 
Zeus !aber 
Pterothr i ss us belloci 
Deo.tex coo9oeosis 
Den'tex aacrophthala us 
Decapterus rhonchus 
CALATHEIDAE • 
Bel icolenus dactylopterus 
Capros aper 
Zeoopsis conchifer 
Citharus l i n9uatula 
GOBI IDAE 
Total 
Total catch: 4 29. 59 CATCH/BOOR ' 859 . 1e 
CATCH/BOOR 
,.,ei9ht nuabers 
439 .20 1264 
lla . 40 400 
103 . 20 137 12 
89 . 60 176 
27 . 20 3072 
24. 90 54 
20 . 80 176 
16 . oo 2oa 
11 . 40 18 
4 . 80 16 
3 . 20 16 
1 . 60 64 
l. 60 12a 
o . ao 12a 
0 . 16 16 
0 . 16 16 
0 . 1 6 ao 
863 . 18 
l OF TOT . CSAHP 
51.12 
1 3. 1a 
1 2. 01 
1 0. 43 1510 
3.17 
2. 90 
2 . 4 2 
l. a6 
l. 33 
0 . 56 
0 . 37 
0 .19 
0 . 19 





PROJ ECT STATION' 7 32 
DATE ' l4 / ll/9a GEAR TrPE : PT No : 7POSITION ' L~t N 1900 
start 
TIME ; 1 6 '27 ' 44 
LOG ' 909 . 64 
FDEPTB' 10 
BDEPTB ' 20 
s t op durat ion 
16 ' sa ' 10 30 (min) 
911 . 65 1. 95 
10 
25 
Purpose code : 1 
Area c:ode : 1 
Gearcond. code: 
Va l idity code : 
Long w 1623 
Toving dir : 2700 Wire out : 150 m. Speed : 40 kn•lO 
Sorted ' 6a Kq 
SPECIES 
Sardinella aurita 
Sardi nella madereosis 
c aapograa:::ia glaycos 
Total 
Total catch: sa1 . 10 CATCH/BOOR ' 1174. 20 
CATCH/HOUR OF TOT. C SAMP 
weight nuabers 
1162 . ao 2720 99.03 1511 
a. 50 16 0 . 72 
1. 90 2 0 .16 
1173 . 20 ~ 
PROJECT STATI ON ' 7 33 
DATE ' 14/ll/9a GEJ>.R TYPE' PT No ' 4POSI TION , Lat N 1905 
start 
TIME , 1a : Sl , 36 
LOG , 927 . 15 
FDEPTB ' 10 
BDEPTB ' S6 
stop durat ion 
19 ' 21 ' 34 30 (min) 
928 . 96 1.81 
10 
64 
Purpose c:ode : 1 
Area code : 1 
C:e arcond . code: 
Validit y code : 
Loa9 W 1633 
Toviogdir : 293e Wire out : 150 • speed ' 3 5 kn•10 
Sort.ed : 6 S Kg Total catch: 686. 20 CATCR/BOUR , 1372 . 40 
SPECI ES CATCH/ BOIJR ' OF TOT. CSAMP 
weight numbers 
Sardine lla aurita 
Sardioella maderensi s 
Euthynnus alletteratus 





954 . 0 0 2160 
254 .00 680 
60 . 90 2a 
60 . 00 ao 
2a . 00 2180 
9 . 30 3a 
6. 00 20 
0.20 240 
69. 51 1512 
18 . 5 1 1 5 1 3 
4 . 44 
4 . 37 
2. 0 4 1Sl4 
0 . 68 
0 . 44 
0 .01 
Total 137 2 .40 
--roo.Oo 
PROJECT STATION ' 7 34 
DATE' 1 5/11/ 98 GEAR TYPE : PT No: lPOSITION,Lat N 19la 
start 
TIME ,23,42 , 24 
LOG ' 9 63. 90 
FDEPTH ' 120 
BDEPTH ' 220 
stop durat ion 
00 , 1 2 , 11 30 (mio) 
965. 47 1.55 
150 
79 4 
Purposc code : 1 
Area code : 1 
CearCood . code : 
Validity code: 
Lon9 w 1654 
Towingdir: 120ø Wire out: 400 A Speed : 4 0 kn•lO 
Sorted : 1 Kq Total catch : 9 . oa CATCB/BOUR ' 18 . 16 
SPECIES CATCB/BOUR 
veight oumbers 
' OF TOT . CSAMP 
7 9 . 30 MYCTOPHIDAE 
Herl uccius polli 
Solenocera africana 
Synagrops mierolepis 
Parapenaeus longi r ostr is 
Illex coindet ii 
Total 
14 . 40 4128 
1. 2 0 a 6.61 
o .ao 1216 4 . 41 
0 . 80 64 4 . 41 
o . a o 192 4 . 41 
0 . 16 16 0 . 88 
l a . 1 6 10o:02 
PROJECT STATION, 7 3 5 
DATE' l S/11/98 GEAR TYPE : PT No : 7POSITION, Lat N 1924 
s tart 
TIHE , 02,39,07 




03 , 09 ,11 30 (min ) 
9a5 . 16 1 . 96 
10 
20 
Purpose c:ode : l 
Area code : l 
Gearcond . code : 
Valid i ty code : 
t.on q w 16 45 
To v i ng dir: 3410 Wire out: 120 m Speed : 40 kn•lO 
Sorted : 33 ~9 
SPECIES 
Oecapterus rhonchus 
Pomadasys i ncisus 
Diplodus sarqus • 
Str omateus f i a tola 
Pagellus bellottii 
Sardinella au.r i ta 
Engraulis encrasi colus 
Arius heudeloti 
Boops boops 
Penaeus not ialis 
Penaeus kera'thurus 
Total 
Total catch : 133 . 24 CATCB/BOOR, 2 66 . 48 
CATCB/ HOOR 
wei9ht numbers 
118 . 40 26ea 
66. 40 304 
30.00 64 
16 . 00 24 
8. ao 456 
8. 00 672 
7 . 6a 196a 
1 . 20 e 
1. 60 224 
l. 60 160 
0 . 80 72 
266. 48 
OF TOT . C SAMP 
44 . 43 1515 
2 4 . 92 
11 . 26 
6 . 00 
3.30 
3.00 
2 . 88 
2 . 70 
0 . 60 
0 . 60 
o. )0 
~ 
PROJECT STATION ' 736 
DJ>.TE ' 15/ ll/9a GEAR TYPE ' PT No ' 4POSITION:Lat N 1930 
start 
TIHE , 04 , 2 a : 39 
LOG ' 993 . 73 
FDEPTH ' 10 
BDEPTH' 50 
s t op durat ion 
04 , sa , 59 30 <"iD> 
995 .56 i.a3 
10 
65 
Purpose code : 1 
Area code : 1 
Cearcond . code: 
Validity eode : 
t.onq w 16 Sl 
Toving dir : 270c Wire out : 150 Il Speed : 35 kn•lO 
Sort.ed : 29 Kg 
SPtCIES 






Arius he ude loti 
Strom:ateus fiatola 
Total 
Total ca tch : 559 . 65 CATCB/BOOR ' 1 119 . 30 
CATCH/HOOR 
weight numbers 
79a . oo 164910 
13a.40 208 
74. 80 aa 
7 2 . 00 6a40 
21 . 00 10 
a .00 2 
s. 00 2 
l. 00 2 
111a . 20 
\ OF TOT . CSAMP 
71. 29 
12 . 36 1516 
6 . 6a 
6 . 43 
1. 8a 
o. 71 
0 . 4S 
0 . 09 
~ 
PROJECT STATION: 737 
DATE: l S/11/98 CEAR TYPEBT No: l POSITION : Lat N 1940 
start 
TIME :09 : 27:S2 




09 :42: ll lS (min) 
1036 . 45 0.78 
40 
40 
Purpose code: l 
Area code : l 
Gearcond , code: 
Validity eode: 
L009 W 165 S 
Towingdir: 2100 Wire out: 150 m Speed: 30 )(n•lO 
Sorted: 4.3 Kg Total ca teh: 728. 8S CATCH/HOUR: 291S. 40 
SPECIES CATCH/HOUR OF TOT . CSAMP 
veight. numbers 
Eograulis encrasicolus 2088. 00 6323'0 71. 62 1S20 
Scom.beromorus t.ritor 310 . 40 12 l0 . 6S 
Sardinella au.rita 96.00 20160 3 . 29 1Sl7 
Stromateus fiatola 66.00 60 2 . 26 
Pagellus bellotti i 66 .00 300 2 . 26 
Sepia officioalis hierredda 48 .00 60 l. 65 
Oiplodus bellot.t.ii 39 . 00 6900 1. 34 
Ariu:; latiscut.atus 36 .00 60 1. 23 
Sardina pilchardus 36. 00 1 0320 l . 23 lS19 
Illex coindet.ii 30. 00 60 l . 03 
Mustelus must.elus 26. 80 20 0. 92 
Trachurus treeae 17.20 1560 0 . S9 1518 
Argyrosomus regius ll. 20 4 0. 45 
Selene dorsalis 12.00 1 80 0.41 
Brachydcuterus auritus 6. 00 120 0. 21 
Trichiurus lepturus 6 .00 120 0 . 21 
Chloroscombrus chrysurus 6. 00 720 0.21 
O! plodus sargus . l. 60 4 0 .12 
Ra j a mi ralctus l . 20 4 0.11 
Psettodes belcheri l . 20 4 0 . 11 
Solea sene9al cnsis 2. 80 4 0.10 
Total 291S. 40 ---ioo.Oo 
PROJECT STP.TION: 738 
DATE: 15/11/98 GEAR TYPE: PT No : lPOSITION :Lat N 1950 
start 
TIME : 12: lS: 23 
LOC : 1062. 09 
FDEPTH : 2S 
BDEPTH : 75 
stop duration 
13:03 : 0 4 28 (min) 
1064 . 25 2 . 12 
25 
474 
Towin9dir : 270" Wire out: 
Sort.ed : 33 KCJ Total eatch : 
SPECIES 
Purpose eodc: 1 
Area eode : 1 
Cearcond. eode : 
Validity eodc : 
1 =i Speed: kn• 10 
Long w 17 13 
500.0S CATCR/HOUR ' 1071. S• 







Sphoeroides spen9ler i 
1060 . 7l 100961 98 . 99 
0 . 48 
0 . 24 
0 .14 
0 . 10 
0 .os 
s . 14 lS 
2 . S7 4 
l. so 2 
1.07 4 
0. 54 4 
Total 1071. Sl ---ioo.Oo 
PROJECT STATION: 739 
DATE : lS/11/98 CEAR TYPE' PT No : lPOSITION : Lat N 2000 
start stop durat ion 
TIHE : 19 :19 :09 19:l6 : S5 18 (min) 
LOC : 1117 . 66 1118 . 87 l.22 
FDEPTH : 12 12 
BDEPTH : 3S l l 
Purpose code : l 
Area codc : l 
Gearcond. code: 
Validity code : 
Loo9 w 1718 
Towingdir: 90c Wire out: 100 m S~ed: 37 kn• 10 
Sorted: 34 Kg 
SPECIES 
Tr ichiurus lepturus 
oecapterus rhonchus 
Liehia amia 
Total catch : 







14 6. 20 CATCH/HOUR: 487. 33 
CATCH/HOUR \ OF TOT . C SAMP 
wei9ht nu.m.bers 
186 . 67 480 38 . 30 l52S 
72.67 280 14 . 91 lS24 
72.00 l3 14 . 77 
40.00 920 8 . 21 
•0 . 00 4373 8 . 21 1523 
34. 67 4000 7. 11 1522 
18 . 67 lS20 3.83 lS21 
14. 67 40 3 . 0 1 
0. 33 l3 0 . 0 1 
479 . 68 ~ 
PROJECT STATION: 740 
DATE , lS/11/98 CEAR TYPE: PT No : lPOSITION : Lat N 2000 
start stop d1.1ration 
TIHE :19:43:09 19 : S2 : l8 9 (min) 
LOC : 1119 . 24 1120 . 0l 0 . 66 
FDEPTH : 12 12 
BDEPTH : 31 JO 
Purpose code : l 
Area code : 1 
GearCond . code: 
Validity eode : 
Long w 1716 
Towingdir: 900 Wire out : 100 11. Speed : 40 ko• lO 




scomberomorus tri t.or 
Ar ius: heudeloti 
Enqraulis: enerasicolus 
Trachurus t:recae 
Sardi Della aurita 
Total catch : 





101. lS CATCH/HOUR : 674.33 
CATCR/HOUR \ OF TOT . C SAMP 
wei9ht numbcrs 
188. ll 1100 27 . 93 1527 
165.00 380 2 4 . 47 1S26 
125.00 87 18 . S4 
5S.OO 13 8 . 16 
48.33 7347 7,17 l S28 
JS.00 3700 S.19 lSlO 
33. ll S400 4.94 1529 
15.13 213 2 . 24 
4 .13 87 o. 61 
2.47 13 0 . 37 
2 . 4 7 6 7 0 . 37 
674 . 19 ~ 
PROJECT STAT ION: 7 41 
DP.TE : lS/11/98 CEAR TYPE : PT No: lPOSITION : Lat N 2000 
start 
TIHE :19:09:39 
Loe : 1121. 03 
FDEPTH : 12 
BDEPTH : 29 
stop duratioo 
20:14:12 11 (min) 
1121. 7 9 0. 7 6 
12 
28 
Purpose code : 1 
Area code : 1 
Gca rcond. code: 
Validity eode: 
Loo9 w l71S 
Towingdir: 9 00 Wire out: 100 m Speed: 40 kn• 10 
Sorted: 40 Kg Total catch: 160. 40 CATCH/HOOR : 874. 91 
SPECIES CATCB/HOUR \OF TOT. C SAMP 
weight nuabers 
Trichiurus lepturus 381. 82 938 43.64 1S31 
Sepia officinalis hierredda ll0.91 l6S8 14 . 96 
Pomadasys iocisus 120 . 00 S02 13 . 72 
Decapterus rhonchus 98 . 18 393 1 1.22 lS32 
Stromateus fiatola 48.00 
" 
S . 49 
tn9raulis eocrasicolus 26 .18 2945 2.99 1S3l 
Traehurus trecae 17. 4S 181 1 1.99 lSlS 
Pomadasys jubelini 16 . 36 22 1. 87 
Illex coindetii 16. 36 76• 1.87 
Sardinella au.rita 8. 73 1025 1.00 1Sl4 
La9ocephalus laevigatus 4 . 36 22 0. 50 
Arius heudcloti 4. 36 22 0. 50 
Penaeus notialis 2 . 18 22 0 . 2S 
Total 874 . 89 lOo.Oo 
PROJECT STATIO!I: 742 
DATE : lS/11/98 CEAR TYPE : PT No: 7 POSITION : Lat N 2004 
start 
TIHE :22 : 2l:SS 
LOC : 1136 . 78 
stop durat.ion Lo ng w 1713 
22: 21 : S7 10 ( IDiD ) 
1137.41 0.63 
Purpose codc : 1 
Area eode : 1 
Ce arCond. code: FDEPTB : 10 
BDEPTH : 25 
Towingdir : 












160ø Wire o ut: 
Validit y code : 
130 m speed: 35 kn• lO 
Total catch: 930. 00 CATCH/HOOR: 5S80 . 00 
CP.TCH/HOUR \ OF TOT . C Sl\HP 
wei9ht numbers 
2304 . 0 0 230400 41 . 29 1Sl7 
2304 . 00 2390•0 41 . 29 1S36 
432.00 27360 7 . 74 1Sl8 
228. 00 900 • . 09 
162 . 00 180 2. 90 
144 . 00 360 2 . S8 
5574.00 ~ 
PROJECT STATI ON: 743 
GEAR T'f PE: PT No: 7 POSITION:Lat N 2011 
start 
TIME : 00: 00 ' 16 
Loe : llSl. 48 
stop duration Long w 1720 
00:01 : 19 ll ( min) 
1153 . 20 1. 72 
Purpose code: 1 
Area codc : 1 
Cearcond. code : FDEPTH : 10 
BDEPTH: 26 
Towiogdir: 
Sorted: 30 Xg 
SPECIES 








DATE : 16/ll/98 
10 
24 Validity codc: 
350e Wire out : 150 ai Speed: 35 >cn•lO 
Total catch: lS2. 25 CATCR/HOOR : 294.68 
CA'?CH/HOOR \OF TOT. CSAHP 
wei9ht nuabers 
llS. 97 167'2 •6 . 1 4 lSU 
90. 48 232 30. 70 1 539 
• 0 .65 600 ll. 79 1 54 0 
l4 . S2 19 4 . 93 
7. 26 39 2 . 46 
4. 84 19 1. 64 
0 . 97 19 0. 33 
294 . 69 ~ 
PROJECT STATION : 744 
CEAR TYPE: PT No: 7POSITION : Lat N 2020 
start 
TIME :06, •6 : Sl 
LOC : 1206. 65 
stop durat. ion Loog w 1717 
07:02 : 53 16 ( min) 
1207 .67 l.00 
Purpose code : l 
>.rea eode : 1 
Cearcond . code : FDEPTH : 10 
BDEPTH: 33 
Towi ngdir : 










89e Wire o ut : 
Va lid ity code : 
1 30 li Speed: 35 kD"'l0 
Total cateh: 997 5. 00 CATCH/HOOR' 37406. 2S 
CATCH/HOUR \ OF TOT . C Sl\HP 
weight numbe.rs 
20437. SO 1387SOO S4 . 6• 1542 
10125 . 00 SOJ438 2 1.01 lS4l 
3468. 75 2813 9 . 21 
l37S . 00 938 9 . 02 
37 406 . 25 
--ioo.Oo 
PROJECT STATION: 74S 
CEAR TYPE: PT No: 7 POSI TION: Lat N 2026 
· start 
TIHE :09: ll: 20 
LOC :l22l. l6 
stop durat.ion LOc9 W 1705 
FDEPTH: 10 
BDEPTH : 24 
09 : 43 : 29 J O ( min) 
1225 . 07 1. 69 
10 
26 
Purposc code: 1 
Area code : 1 
Gearcond. eode : 
Valid i ty code : 
Towingdir : 7o Wire out: 1 30 m Speed: 35 >cc•lO 
Sorted: K9 Tot.al catch : CATCB/HOOR: 
SPECIES CATCR/HOUR \ OF TOT. C SAHP 
veight nWllbers 
NO CATCH 0.00 
To tal 
PROJECT STATION : 746 
DATE: 16/ 11/98 CEAR TYPE: PT No: 4POSITION: Lat N 2030 
start 
TIHE : 12 : 2':25 
LOG :.l~,9 .19 
FDEPTH : 10 
BDEPTH : 59 
stop dura.tion 
12 : 55:13 31 (min ) 
1250. 93 1. 71 
10 
so 
Purpose eode : 1 
Area code : 1 
Gearco nd . code : 
Validi t y code: 
Long W 1726 
To.., ing dir : 90e Wire out : 150 m Speed: 37 Jco•lO 
Sorted : Kg 
SPECIES 
Trichiurus lepturus 
Sardioe lla aurite 
Sardinella maderensis 
Lol i90 vulgaris 
Schedophilus pemarco 
s arda sarda 
Lagocephalus l ae vigatus 
Total 
Total catch: 107. 60 CATCB/BOUR ; 208. 26 
CATCH/HOUR \ OF TOT. C SAMP 
""eight m1mbers 
99 . 68 132 47 . 86 1 546 
e1 .sa e1 42.05 154' 
8 . 13 35 3. 90 1545 
S. 4 2 B 2. 60 
3. 39 10 1. 63 
3 .10 2 l . 49 
0 . 9 7 2 0 .'7 
208 . 27 100 . 00 
PROJECT STATION : 7 4 7 
DATE ; 16/11/98 GEAR TYPE : PT No: 3POSITION: Lat N 204 0 
start 
TIME : 16 : 59:23 
LOG ; 1280 . 86 
FDEPTH: 25 
BDEPTH : 131 
stop duration 
17 : 11 : 53 13 (mi n ) 
1281.67 0 . 79 
25 
103 
Purpose code : l 
Area code : 1 
GearCond . codc : 
Validity code : 
Long W 1739 
Toving dir : 900 Wire o ut: 150 m Speed : -40 ko•lO 
Sortcd : Kg To tal catch: Cl'.TCH/BODR: 
SPECIES CATCH/HOUR \ OF TOT . C Sl\MP 
'-leight n~rs 
NO CATCB 0 . 00 
Total 
PROJECT STAT I ON : 7 48 
DATE: 16/11/98 GEAR TYPE: PT No: 4POSITION: Lat N 2040 
s tart 
TIHE : 19 :03 : 25 
LOG :1291 . 00 
FDEPTH: 1 0 
BDEPTH : 73 
stop durat.ion 
19 : 23 : 24 20 (min) 
1 292 . 28 1. 25 
10 
76 
Purpose code : l 
Area code : l 
Gearcond. code: 
Validit.y code: 
Long w 1 731 
Towingdir : 270e Wire out: 150 11 Speed: 35 kn.•10 
Sorte d : 32 Kg 
SPECIES 
Sardinella aurita 
Tr ichi urus lepturus 
To tal 
Total ca.tch : 64 . 00 
CATCB/ HOOR 
weight numbers 
180 . 00 , 02 
11. 70 18 
191. 7 0 
192 . 00 
\ OF TOT . C SAJ<P 
93.75 1546 
6 . 09 
~ 
Annex Il Instruments and fishing gear used 
The Simrad EK-500, 38kHz echo scientific sounder was used during the survey for fish 
abundance estimation. The Bergen Echo Integrator system (BEi) logging the echogram raw 
data from the sounder, was used to scrutinize the acoustic records, and to allocate integrator 
data to fish species. All raw data was stored to tape, and a backup of the database of 










2-way beam angle 
SV transducer gain 
TS transducer gain 
Angle sensitivity 





Bottom range start 
TVG 
Sv colour min 
TS Colour minimum 
Range 
TVG 
Sv colour min 
Minimum level 















20 log R 
-67 dB 
-60dB 
0 - 50 or 0 -100 m and 100 - 350m 
20 log R 
-62dB 
-40dB 
A calibration experiment using a standard copper sphere, performed in Baia dos Tigres 15 
June 1995 gave the following results: 
Sv Transducer gain 28.1 dB 
Ts Transducer gain 28.0 dB 
2 
Hydtography 
Conductivity, temperature, density and dissolved oxygen were sampled regularly at CTD 
stations with Seabird 911 + CTD sonde. The salinity is computed from the data on 
conductivity by the software retrieving data from the sensors. 
Fishing gear 
0 
The vessel has two different sized 11Akrahamn11 pelagic trawls and one "Gisund super" bottom 
trawl. For all trawls, the Tyborøn, 7.8m2 (1670kg) trawl doors were used. Complete drawings 











TRAAD LENGDE MASKER 
NR. I HTR. I EVING 
240 22.4 4 
240 32.0 
i6C l~.O ~ 
418 14.0 4 
32 10.00 4 
24 20.0 4 
12 11.4 4 
18 3.76 < 
3 
F/F LJr. Frzd(Jo/ ./Vansen 
OV(R/UHDER/S: I DER 
OVERDEL• 
50 STK li' PLASTKULER 
UNDEROCL 
l-4 t</H VIRE OKS:P. H(D 
1-4 K/t< BLYTAU 
• KJCTTING. 
TOTAL VEKT UNDE:R -400 KG. SIDC:R. 
1/l HOGG S.00 HTR 
STRF". 6.00 HTR 
ARH 6.00 fiTR 
TAKP 2.60 tlTR 
IOI. 3too ttTR 






1/2 HOGG .(,00 HTR 
STRf". 6.00 HTR 
ARl1 c2.~0 HTR 
TAMP 2 60 HTR 
TOT. JS.00 HTR 
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I HTR. I tVIHC 
160 19.• • 
IC.0 25.9 
" 
400.0 49 14.0 
200.0 :12 10.00 
" 
100 0 24 20.0 
JO.O Il 11.4 ~ 
lll 0 1n :i 11. 
F/F Or. .Fridl/of Nansen 
ovtaAMOCt uact 
OVCt DC\1 
se ru 11• r\A.U 
OHf\.Utf(f AV ll(ft, 
lnlDCUCl• 
11 11/" VI~( OHf~. llCI 
li li/I( 11.TIAU. 
I KJClllUO, 
tor, VCIC"I UNDCt oe 110. 
Ill HOGG ~to HU 
rur. c,11 1111 
A•H~, U,40 HU 
IA~ LH !Slf ro7hu" 





Ill HOCC 1.0 HU 
ur. t.St 1111 
AtHl, 1',0 HU 
W'I' Lll m· 101. )•~· 
tt Hl" t 
n . DA~lllC 
.l>C 112 
I HfC 








2,) M r«>'rmtM( )I tllt 
JMC 
m 
Bottom trawl: High openingshrimp and fiih trawl wilh net herulline 3 lm ( floatllne),foot-
rope 47m, gear wilh 12 cm diameter roller disks, 40 m swceps, estimated headllne hlght 
6m and dJstance betwc:n wings during towing 18·20m. 
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ANNEX Il continued 
MULTISAMPLER 
SPECIFICATIONS 
The «MultiSampler» is a rather new mechanical device that is made for taking more than one 
discrete fish sample within a single trawl haul . 
The principle of operation is given in the drawing shown in the figure on the next page. 
It mainly consists of a stainless steel frame 1 x 1.3 m that is attached to the pelagic trawl 
using an extension piece. This then replaces the normal codend . The frame has two shafts, 
one at each side, that allows a set of 6 profile bars with a ring in each end to slide along them. 
The 4 panel codends are supported by two bars, sewn at the top and bottom of the mouth. 
These are then slide into the profile bars. When preparing the Mulitsampler before shooting 
the trawl, the six profile bars, i.e. three codends, are stacked on the upper end of the shafts . 
To release the bars and open the codends a hydroacoustic (HCL) deviceis used operated from 
the ships bridge. The HCL system includes in addition to the operating unit, a hull mounted 
transducer, a battery pack , an electronic pack, a motor driven release unit and another 
transducer are mounted on the MultiSampler frame. 
The electronics and hydro acoustic parts are manufactured by Scanmar and the whole system 
has been developed in cooperation between IMR and Scanmar. The system has, up to, now 
mainly been used to take samples of herrings in the annual stock assessment work in The 
Vestfjord area in Norway, and was installed on this ship earlier this year. We have then 
utilised it at one stock assessment cruise in Namibia for Horse-macrell, so this cruise will be 
the second in African waters. 
The trawl in which the MultiSampler have been attached on this survey is the smallest 
«Åkratrål» The extension piece was 10 m long as were each of the three codends. Both the 
extension piece and the codends were manufactured from 24 mm stretched meshed, thread 
no.14. Square meshes are used in the extension piece and the codends to prevent stretching of 
the net causing unwanted concentrations of fish in pockets in the extension piece. 
EXPERIENCES 
The MultiSampler onboard is the first system ordered ·from Scanmar on a fully commercial 
basis, we therefore have had to tune it for new fishing situations. On this cruise we were afraid 
that the signals between the ship and the MultiSampler would be disturbed from air-bubbles 
since the fish often were dose to the surface. However this caused us neårly no problems and 
the system worked perf ect apart from some incorrect signals from time to time. These were 
easy to sort out and ignore, and were caused by big fish hitting the response switches while 
entering the codend. 
7 
Some small handling problems occurred on deck when we bad big catches, but this will 
probably be solved after some experience with the system. We still will consider to do some 
adjustments on the mechanical- and netparts to make it easier to empty the codends. 
CONCLUSIONS 
The MultiSampler gives the trawl the opportunity to go through fish layers without getting 
anything of it into the codend during the flushing period and is one of the benefits for using 
this type of gear. 
The ability to sample discrete layers of fish and the quality of the samples during this cruise 
show that the MultiSampler is a useful device, and should be considered in the future stock 
assessment work for pelagic species in NW-Africa. 
I ~· 
Closed trowl ~~læ,mti~i'.''lOl.,..~lCXX:;;.,; (somple no. 1) • .. ~ 
~'-... .. ."",~· 
.... -:{~~~---- ~ 
Annex Ill Pooled length distributions by species and regions 
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Annex IV Stock length distribution by numbers and weight 
Mauritania 1998 
Sardinel/a aurita 
N (millions) Biomass (tonnes) 
Length St.Louis- Cape Timiris- TOTAL St. Louis- Cape Timiris- TOTAL 
cm Cape Timiris Cape Blanc Cape Timiris Cape Blanc 
5 147.3 147.3 229 229 
6 515.5 515.5 1314 1314 
7 2080.0 2080.0 8096 8096 
8 2483.9 2483.9 14003 14003 
9 2419.2 2419.2 18956 18956 
10 1062.3 1062.3 11194 11194 
11 2363.4 2363.4 32599 32599 









21 8.9 8.9 784 784 
22 2.7 2.7 270 270 
23 2.7 2.7 307 307 
24 8.9 8.9 1154 1154 
25 12.5 12.5 1820 1820 
26 28.1 28.1 4586 4586 
27 15.3 15.3 2785 2785 
28 18.2 18.2 3685 3685 
29 38.0 38.0 8515 8515 
30 143.6 143.6 35549 35549 
31 102.2 102.2 27818 27818 
32 99.5 99.5 29704 29704 
33 145.9 145.9 -47649 47649 
34 181.3 181 .3 64625 64625 
35 164.1 164.1 63630 63630 
36 77.5 77.5 32653 32653 
37 22.1 22.1 10084 10084 
TOTAL 1071.4 12078.3 13149.7 335620 104160 439780 
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- - Annex IV continued 
Mauritania 1998 
Sardinella maderensis 
N (millions) Biomass (tonnes) 
Length St.Louis- Cape Timiris- TOTAL St. Louis- Cape Timiris- TOTAL 
cm Cape Timiris Cape Blanc Cape Timiris Cape Blanc 
5 
6 
7 0.6 0.6 2 2 
8 1.7 1.7 10 10 
9 6.2 6.2 49 49 
10 15.3 15.3 161 161 
11 20.4 20.4 281 281 
12 13.1 13.1 231 231 
13 7.7 7.7 171 171 
14 11.7 11 .7 322 322 
15 11.3 11 .3 376 376 
16 3.3 3.3 132 132 
17 0.9 0.9 45 45 
18 
19 3.6 3.6 235 235 
20 0.5 0.5 36 36 
21 8.9 8.9 784 784 
22 
23 
24 9.4 9.4 1215 1215 
25 14.3 14.3 2081 2081 
26 7.2 7.2 1183 11 83 
27 73.1 73.1 13321 13321 
28 213.8 213.8 43276 43276 
29 224.0 224.0 50224 50224 
30 366.7 366.7 90746 90746 
31 408.4 408.4 111198 111 198 
32 419.8 419.8 125379 125379 
33 207.8 207.8 -07895 67895 
34 164.3 164.3 58544 58544 
35 153.2 153.2 59415 59415 
36 81.0 81.0 34092 34092 
37 52.4 52.4 23904 23904 
TOTAL 2500.5 0.0 2500.5 685307 0 685307 
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